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The Bombardier Outlander series, particularly the 330 and 400 H.O. (High Output) models produced between
2003 and 2006, represents a pivotal era in All-Terrain Vehicle (ATV) engineering. This period marked Bombardier
Recreational Products (BRP) transition into the high-performance utility market, leveraging Rotax 4-TECengine
technology and innovative suspension designs. Understanding the intricate mechanics and maintenance
requirements of these machines is essential for technicians, restoration enthusiasts, and owners who rely on these
vehicles for demanding off-road tasks.

The Engineering Evolution of the Bombardier Outlander Platform

In the early 2000s, the ATV industry shifted from simple mechanical utility to sophisticated engineering. The
2003-2006 Bombardier Outlander 330 and 400 models were at the forefront of this shift. These machines
introduced the Surrounding Spar Technology (SST)frame, which differed from traditional tubular frames by
utilizing a single, continuous steel spar. This design reduced weight while increasing structural rigidity, allowing for
better handling and protection of the drivetrain components.

Technical documentation, such as the 2004-2005 Bombardier Outlander 400 4x4 Service Manual, highlights the
integration of liquid-cooled engines and advanced Continuously Variable Transmissions (CVT). These models were
designed to balance the torque requirements of heavy hauling with the agility needed for recreational trail riding.
The 330 H.O. served as an entry-level powerhouse, while the 400 H.O. became the benchmark for mid-bore utility
ATVs.

Rotax 4-TEC Engine Architecture: 330 vs. 400 HO

The heart of these vehicles is the Rotax 4-stroke engine. Both the 330 and 400 variants utilize a Single Overhead
Cam (SOHC) configuration with four valves per cylinder. This design optimizes gas exchange, providing a broader
powerband than contemporary two-valve designs.

Displacement and Thermal Management

The Outlander 400 features a displacement of approximately 400cc (actual 376cc), while the Outlander 330
targets the 325cc segment. Both engines utilize a liquid-cooling system that incorporates a high-efficiency radiator
and a thermostatic valve to maintain optimal operating temperatures. In technical terms, the cooling system is
designed to dissipate heat loads exceeding 15 kW during peak operation, ensuring the engine remains within a
thermal window of 85&deg;C to 95&deg;C (185&deg;F to 203&deg;F).

High Output (HO) Calibration

The "H.O." designation refers to specific tuning of the intake tract, carburetor (Mikuni BSR 33 for the 400 model),
and exhaust backpressure. The ignition timing is managed by a Capacitor Discharge Ignition (CDI)system that
adjusts the spark advance curve based on engine RPM, ensuring maximum torque at lower speeds without
sacrificing top-end horsepower.



Drivetrain and Suspension: TTl and Visco-Lok Technology

A significant portion of any Bombardier Outlander 400 Service Manual is dedicated to the unique drivetrain.
Unlike competitors of that era, Bombardier utilized the TTI (Trailing Torsional Independent)rear suspension. This
system allows the rear wheels to move up and down in a straight vertical line, preventing changes in wheel scrub
and camber during suspension travel. This ensures that the vehicle maintains a consistent footprint and superior
traction on uneven terrain.

The Visco-Lok Front Differential

Perhaps the most innovative feature is the Visco-Lokfront differential. This is a fully automatic, progressive locking
system. When one front wheel loses traction and begins to spin faster than the other, a silicone-based fluid within
the differential is pressurized, engaging a clutch pack that transfers torque to the wheel with more grip. Unlike
manual lockers, Visco-Lok requires no rider input, allowing the operator to focus entirely on steering and throttle
control.

CVT Transmission Mechanics

The Continuously Variable Transmission (CVT) in the 330 and 400 models employs a drive pulley (primary) and
a driven pulley (secondary) connected by a heavy-duty reinforced belt. The shift ratio is dynamically calculated
based on engine load and speed. Maintenance of this system is critical; the Service Repair Manualspecifies  that
the belt must be inspected for glazing or narrowing every 100 operating hours. A belt width reduction of even
1.5mm can significantly impact torque transfer and top-end speed.

Comparative Technical Specifications

The following table provides a side-by-side comparison of the core specifications for the 2004-2005 Outlander 330
and 400 models based on official BRP Bombardier technical data.



Feature

Engine Type

Displacement

Cooling System

Fuel System

Transmission

Front Suspension

Rear Suspension

Braking System

Dry Weight

Qutlander 330 H.O. (2x4 / 4x4)

4-Stroke, SOHC, 4-Valves

325 cc

Liquid Cooled

Mikuni BSR 33 Carburetor

CVT, Sub-transmission with L/H/N/R/P

MacPherson Strut (7.0 in travel)

TTI Independent (8.0 in travel)

Inboard Hydraulic Discs

Approx. 570 Ibs

Outlander 400 H.O. (4x4 / Max)

4-Stroke, SOHC, 4-Valves

376.2 cc

Liquid Cooled

Mikuni BSR 33 Carburetor

CVT, Sub-transmission with L/H/N/R/P

MacPherson Strut (7.0 in travel)

TTI Independent (8.0 in travel)

Inboard Hydraulic Discs

Approx. 600 Ibs

Maintenance Procedures and Service Intervals

Proper maintenance of the 2003-2006 Bombardier Outlander is governed by specific service intervals outlined in
the Operator's Manual. Adherence to these schedules prevents catastrophic mechanical failure and ensures
vehicle longevity.

Lubrication System Service

The Rotax engine requires high-quality synthetic or semi-synthetic oil, typically 5W-30 or 10W-40 depending on the
ambient operating temperature. The oil filter is a cartridge type located on the right side of the engine block.
Technical Note:When replacing the filter, ensure the bypass valve spring is correctly seated. Improper installation
can lead to oil starvation in the cylinder head.

Valve Clearance Adjustment

Since these engines use a shim-under-bucket or screw-and-locknut adjustment (depending on the specific
production year and model), checking valve clearance is vital. Correct clearances are typically 0.10mm to 0.15mm
for intake and 0.15mm to 0.20mm for exhaust. Tight valves can lead to hard starting and burnt valve seats, while
loose valves cause excessive noise and reduced lift.

Braking System Overhaul

As noted in user forums and service literature, the rear brake system on the 2003-2005 models can require
frequent attention. These models utilize an inboard disc brake mounted on the rear driveshaft rather than at the
wheels. This reduces unsprung weight but exposes the brake to heat from the engine and transmission. Step-by-
step service includes:

1. Inspect pad thickness (replace if under 1.0mm).

2. Check hydraulic line integrity for cracks or expansion.

3. Bleed the system using DOT 4 brake fluid to remove air pockets and moisture.
4. Verify the parking brake cable tension and adjustment at the lever.



Electrical System and Diagnostic Framework

The electrical architecture of the Bombardier Outlander 400 is powered by a 250-watt magneto system. This
system provides sufficient power for the ignition, lighting, and cooling fan, with a small overhead for accessories like
winches. However, the Regulator/Rectifieris a common point of failure if the battery connections are loose or
corroded.

Troubleshooting Electrical Issues

When diagnosing a "no-start" condition, technicians should follow a systematic workflow:

e Battery Voltage: Must be at least 12.6V static. Under load (cranking), it should not drop below 10.5V.

 Stator Resistance: Measure the resistance between the three yellow wires coming from the magneto. They
should show continuity to each other but infinite resistance to ground.

¢ Fuse Block: Check the 20A main fuse and 15A accessory fuses located under the front pod cover.

« CDI Module: If spark is absent despite a good stator and coil, the CDI or the Crankshaft Position Sensor
(CPS) may be faulty.

Case Study: Addressing the "Rear Brake Drag" and Cooling Issues

A common troubleshooting scenario involves the Outlander 400's rear brake and cooling system. Because the rear
brake is located near the exhaust and engine, heat soak can cause the brake fluid to expand, leading to brake drag.
This drag increases the load on the engine, causing it to run hotter than usual.

Solution: Professional technicians recommend installing a high-temp brake fluid (DOT 5.1) and ensuring the heat
shield between the exhaust and the brake caliper is intact. Additionally, cleaning the radiator fins with low-pressure
water is essential, as the Outlander's radiator is prone to clogging with mud, which significantly reduces the
Thermal Transfer Coefficient (U) of the cooling system.

Practical Implementation: Restoring a 2004 Outlander 400 HO

For those performing a full restoration using a Bombardier 2004 Motorcycle/ATV Repair Manual, the process
should begin with a frame inspection. Check the SST frame for cracks near the TTI mounting points. Following the
frame, the engine should be leak-down tested. A leak-down rate of less than 10% is excellent, while 10-20%
indicates wear that may require a top-end refresh.

Transmission Calibration

During restoration, the CVT pulleys should be disassembled and cleaned. The One-Way Bearingon the primary
clutch is a critical component that provides engine braking. If the vehicle "freewheels" down hills, this bearing is
likely seized or worn and must be replaced using a specialized puller tool.

Conclusion: The Lasting Legacy of the Outlander Series

The Bombardier Outlander 330 and 400series set a high bar for the ATV industry, introducing features that
remain standard in BRP's current Can-Am lineup. The combination of the Rotax engine's reliability, the SST frame's
durability, and the TTI suspension's comfort created a versatile platform capable of both work and play.

Maintenance remains the cornerstone of these vehicles' longevity. By utilizing original Service Manualsand
following rigorous technical procedures for engine, drivetrain, and electrical care, owners can ensure their
Outlander remains a functional and powerful tool for years to come. The transition from Bombardier to the Can-Am



brand in 2006 did not diminish the value of these earlier models; rather, it cemented their place as the foundation of
modern off-road engineering.
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